This study investigated the effect of a -12-week exercise programme consisting of jogging, calisinenics, and recreational activities on the cardiorespiratory function and body composition of 15 young and 15 middle-aged nonobese women 21-32 and 34-57 years, respectively. The exercise programme was 3 days per week for an average of 45 minutes each session. Pre-and post-programme data were obtained on: age, height, total body weight, resting heart rate, systolic and diastolic blood pressure, vital capacity, submaximal heart rate, supra-iliac skinfold, thigh skinfold, waist girth, cup size, body density, and percent fat. The t-test was used to test the difference between the young and middle-aged groups before and after the exercise programme and to test the pre-and post-programme mean values of each group. No differences between the groups or changes due to the exercise programme were observed on total body weight. No significant cardiorespiratory differences were found between the two groups at either test period, however, the young group decreased significantly (p < .01) in submaximal HR and the middle-aged group decreased significantly in resting (p < .01) and submaximal (p < .001) HR illustrating the positive effect of the programme. No significant body composition differences were found between the two groups at the pre-test. At the post-test the middle-aged group had a significantly (p < .10) larger thigh skinfold thickness than the young group. The young group did not change significantly on body composition measures from pre-to post-test. In contrast, the middle-aged group increased significantly in body density (p < .01) and decreased in percent body fat (p < .01) due to a significant (p < .01) reduction in supra-iliac skinfold thickness from 21.67 ± 2.35 to 18.13 ± 2.08 mm. The data were compared with data from other studies using similar age groups. The pre-test percent fat of the young group (25.07 ± .74) was similar to values reported in other studies. The middle-aged group had a relatively lower fat percentage (27.46 ± 1.58) compared with other middle-aged groups.
INTRODUCTION
Several studies have examined the cardiorespiratory (Eiseman and Golding, 1975; Fringer, 1973; Humphrey and Falls, 1975; Katch et al, 1973; McArdle et at, 1972) and body composition (Katch and Michael, 1968; Moody, 1972; Pollock et a/, 1975; Sloan et a/, 1962; Wade, 1976;  Wallace, 1975; Wilmore and Behnke, 1971 ; Young et al, 1962 ) changes due to regular exercise in young untrained women. Few studies deal with the effect of exercise on physiological (Getchell and Moore, 1974) or body composition (Pollock etal, 1975; Young, 1974) variables in nonobese middleaged women. This study, therefore, investigated the effect of a 12-week physical fitness programme on selected cardiorespiratory and body composition measures in nonobese young and middle-aged women. pated voluntarily in the Washington University Adult Physical Fitness Programme. Two discrete groups, consisting of 15 subjects each, were established and designated "young" (21 to 32 years) "and middle-aged" (34 to 57 years). All subjects had completed successfully a physical examination by their family physician before being admitted into the programme. Attendance was recorded at each meeting and each subject had at least 60 percent attendance.
Exercise Programme
The physical fitness programme consisted of three one hour sessions weekly for 12 weeks. It was designed to improve cardiovascular efficiency, muscular strength, muscular endurance, and flexibility. At each session subjects took part in: jogging for warm-up (5 min. maxi- Comparison of the data from this study with data reported by other investigators (Table IV) revealed that the pre-test percent fat of the young group (25.07 ± .74) was similar to values reported in other studies. The middle-aged group had a relatively lower fat percentage (27.46 ± 1.58) compared with studies using subjects in the same age range.
METHODS

Subjects
DISCUSSION
This study investigated the effect of a supervised physical fitness programme on the cardiorespiratory function and body composition of nonobese young and middle-aged women. Significant reductions were found in submaximal HR, in the case of the young group, and resting and submaximal HR, in the case of the middleaged group reflecting improvements in cardiorespiratory function due to the exercise programme. Similar findings have been reported by Kilbom, 1971 and Drinkwater, 1973 . No significant differences were found between the two groups at either test period on cardiorespiratory measures. Expected age differences were found on all measures collected. For example, lower blood pressure, lower heart rates, higher body density, and less body fat were associated with youth.
No pre-or post-test differences between the groups or changes due to exercise were observed on TBW, in fact, both groups increased slightly. This finding is not entirely surprising. Only slight reductions in mean TBW are seen in comparable studies on men (Boileau et al, 1971; Carter and Phillips, 1969; Dempsey, 1964; Glick and Kaufman, 1976) and it is not uncommon for TBW to increase slightly at the outset of an exercise programme before reducing after 3 to 4 months of regular exercise if diet is held constant. Some investigators report a reduction in the TBW of women as a result of exercise (Getchell and Moore, 1974; Lewis et at, 1976; Wallace, 1975; Zuti and Golding, 1973) while others have found no reduction (Girandola, 1976; Katch, 1969; Moody, 1972; Shire et at, 1977; Wade, 1976 The average percent body fat reported for nonobese young women is 22 to 29% (Pollock etat, 1975 ) and 29 to 35% for middle-aged women (Pollock et at, 1975; . The young group in this study resembled young groups studied by other investigators (Getchell et at, 1977; Katch and Michael, 1962; Novak, Density (g/ml) bjsm.bmj.com 1972; Pollocketal, 1975; Sloan etal, 1975; Young etal, 1962) but the middle-aged group was relatively lower in percent fat (Table IV) . Not surprisingly there was no significant alteration in the body composition of the young group in this study, however, the middle-aged group increased significantly in body density and decreased significantly in percent fat due largely, it would appear, to a reduction in supra-iliac skinfold thickness from 21.67 ± 2.35 to 18.13 ± 2.08 mm. These results suggest that a programme such as the one described in this paper can be effective in altering body composition in non-obese middle-aged women.
